Bioassay guided fractionation of the ethanol extract of a new endemic species of the genus Astrotrichilia led to the isolation of the new antiproliferative 3-(4'-hydroxy-2',3'-dihydroprenyl)-4,6-dimethoxy-5-methylcoumarin, named astrotricoumarin (8) with an IC 50 value of 6.8 M against the A2780 cell line. The structure of compound 8 was elucidated on the basis of its physical and spectroscopic data, including extensive 1D-and 2D-NMR analysis.
As part of our ongoing International Cooperative Biodiversity Group (ICBG) program aimed at discovering compounds with antiproliferative activity from plants originating in Madagascar, we selected the ethanol extract of the stems of a plant identified as a new endemic species of the genus Astrotrichilia for investigation. Astrotrichilia is a genus endemic to Madagascar [2] , and the extract had antiproliferative activity against A2780 ovarian cancer cells, with an IC 50 value of 16 g/mL. Previous investigation of A. voamatata led to the isolation of the limonoid derivatives voamatins A-D (1) (2) (3) (4) , while a limonoid named astrotrichilin (5) and two dammarane-type triterpenes (6, 7) have been isolated from A. asterotricha [3] [4] [5] [6] .
Liquid-liquid partition of the ethanol extract using hexane, EtOAc and H 2 O afforded an active EtOAc fraction with an IC 50 value of 3.7 g/mL. The latter was purified by a bioguided separation using High Performance Liquid Chromatography (HPLC) to afford the new antiproliferative dihydroprenyl methylcoumarin 8 as the major bioactive constituent of the initial extract.
Positive electrospray ionization mass spectroscopy of compound 8 exhibited a quasi-molecular ion peak at m/z 307.1543 [M+H] + , corresponding to the molecular formula C 17 H 22 O 5 (C 17 H 23 O 5 requires m/z 307.1545). The IR spectrum displayed bands for a hydroxyl group at 3455 cm -1 , the carbonyl group of an -unsaturated lactone at 1708 cm -1 , and aromatic methine hydrogens at 3050 cm -1 .
The 1 H NMR spectrum displayed resonances of two orthocoupled aromatic protons (δ 7.20 and 7.24, each doublets, J = 9.0 Hz), a methyl attached to an aromatic ring (δ 2.60 singlet, 3H), a secondary methyl group (δ 1.01 doublet, J = 6.7 Hz, 1H), an oxymethylene group (δ 3.40 and 3.47, each a doublet of doublets, J = 11.0, 6.0 Hz), one methine multiplet at δ 1.37, two methylenes (δ 2.60 and 1.65, each multiplets) and two methoxyl groups (δ 3.85 and 3.87, each a singlet). The 13 C NMR spectrum ( Table 1) showed seventeen resonances due to a tetrasubstituted aromatic ring (δ C 115.7, 115.8. 117.3, 123.8, 148.6 and 155.6), a lactone carbonyl (δ 165.3), a conjugated quaternary olefinic carbon bearing an oxygen atom (δ 167.5), two methoxyl signals (δ 56.9 and 62.3), one of which was attached to the aromatic ring, and signals for five carbons ascribable to a 4'-hydroxy-2',3'-dihydroprenyl group (δ 23.2, 32.8, 36.7, 67.7, 16.9). The above data suggested that compound 8 is a 4'-hydroxy-2',3'-dihydroprenylated methyl coumarin [4] . The attachment of the 4'-hydroxy-2',3'-dihydroprenyl group, the two methoxyl groups, and the aromatic methyl groups were substantiated by careful analysis of HSQC, COSY and HMBC spectra. The COSY spectrum demonstrated the presence of the spin systems from H-1' to H-5' and from H-1' to H-4'. In the HMBC spectrum, clear long range correlations were observed from the methylene at δ 2.65 to the lactone carbonyl (δ 165.3) and the oxygen-bearing carbon atom at δ 167.5, corroborating the attachment of the 4'-hydroxy-2',3'dihydroprenyl group at C-3 and the oxygen-bearing conjugated quaternary olefinic carbon at C-4. The position of the aromatic methyl (δ 2.60) was deduced by the observation of cross-peaks from the signal at δ 2.60 to C-5 (δ 117.3), C-6 (δ 155.6) and C-10 (δ 123.8). The methoxyl groups were placed at C-4 (δ 167.5) and C-6 due to the observation of long-range correlations from the signal at δ 3.85 to C-4 and the signal at δ 3.87 to C-6. The assignments of the ortho-coupled protons were deduced by the HMBC correlations shown in Figure 2 . The structure of 8 was thus concluded to be the new compound 3-(4'-hydroxy-2',3'-dihydroprenyl)-4,6dimethoxy-5-methylcoumarin, named astrotricoumarin ( Figure 3) .
A related compound was isolated by Bohlmann and Zdero from Bothriocline laxa (Compositae) [7] and assigned the structure 9; the location of the methoxyl group was confirmed by synthesis [8] . The relevant 1 H NMR data of the synthetic compound 9 agreed well with the corresponding data of 8 (Table 1) . Plants from the family Meliaceae are well known for producing limonoids [4, 6, 9, 10] . Mulholland and coworkers suggested the close relationship between the genus Astrotrichilia and Ekebergia after the isolation of compound 5 from A. asterotricha, a compound which is related to a constituent of Ekebergia capensis, ekebergin (10) [10] . Only a few papers have reported the presence of coumarins in the family [11, 12] . Ekersenin (11) was the first coumarin isolated from plants in the Meliaceae family (Ekebergia senegalensis) [12] . In 1997, Mulholland and her co-workers discovered the presence of five methyl coumarins in Ekebergia pterophylla, which added the list of coumarins in the Meliaceae family [11] . The isolation of 8 in the present paper increases the number of the species containing coumarins in the Meliaceae family and suggests that the genera Astrotrichilia and Ekebergia share the same ancestors. Antiproliferative coumarin form Astrotrichilia sp.
Natural Product Communications Vol. 6 (9) 2011 1261 1 H and 13 C NMR spectra were recorded on a JEOL Eclipse 500 and Bruker Avance 600 spectrometers in CD 3 OD with TMS as internal standard. Mass spectra were obtained on a JEOL JMS-HX-110 instrument and a Finnigan LTQ LC/MS. Preparative HPLC was performed using Shimadzu LC-10AT pumps coupled with a semipreparative Varian Dynamax C18 column (5 m, 250x10 mm), a Shimadzu SPD M10A diode array detector (DAD) and a SCL-10A system controller.
Antiproliferative Bioassay: The A2780 ovarian cancer cell line assay was performed at Virginia Polytechnic Institute and State University as previously reported [13] . The A2780 cell line is a drug-sensitive ovarian cancer cell line [14] . 
